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1 Introduction

This paper presents a remote rendering application that involves the
extension of the Visualization Toolkit (vtk) and the Video Confer-
encing Tool (vic) for use in remote rendering complete with inter-
action from the remote site using the vic user interface. Vtk is an
open source C++ Library, with Tcl, Python, and Java bindings for
computer graphics, image processing, and visualization [3]. Vtk
provides a higher level of support beyond the traditional low-level
libraries, for creating visualization applications. Vtk includes algo-
rithms to support the visualization of scalars, vectors, and tensors.
Vic is a flexible tool built by Lawerence Berkeley Laboratory for
real-time video conferencing over the Internet [2]. Vic’s user in-
terface is built as Tcl/Tk script embedded in the applications. This
allows for developers to prototype changesto the interface in a sim-
ple and straightforward manner.

2 Remote Rendering

The vic source code was modified to stream output from interaction
with its window to a given port on a given machine. This stream was
then received by a standard vtk application that was augmented with
a network-based interactor. This allowed multiple sites to interact
using the standard vtk interactor controls with the remote vtk appli-
cation via the vic window. Figure 1 shows a diagram of the system.
The output of the vtk application at this point is scan converted from
the server machine and streamed into a standard video capture card
for broadcast on a multicast address. This application allowed for
a remote user to have direct control of the application without con-
cern about the rendering power of the host machine. The user was
able to interact in real-time with a one million-polygon model from
a standard desktop PC. Figure 2 shows a snapshot of the remote
rendering output and the output as seen in the vic window.
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Figure 1: System diagram of vic-vtk system.

Users need only to apply a set of patches to the vic source code
and recompile for the remote site. Users with existing vtk applica-
tions need only to replace their current vtkinteractor with a vtkNet-
worklnteractor to address the remote user interaction. As men-
tioned before, the current implementation requires the scan con-
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Figure 2: Output of the vtk server, with an inset image of the vic
client window. Relative size is maintained, as well as the difference
in colormaps.

version of output for video streaming, but a new version is under
way that would build a new vtkRenderer for generating the net-
work video stream. This will be based on ANL’s CAVEav library
that generates synthetic video streams from within a CAVE appli-
cation for multicast broadcast [1] and the vic tool.

3 Conclusion

This system provides a large community of users with the capa-
bility of remote visualization, with interactivity at the remote site
using existing tools and infrastructure. The extensions to vtk will
be made available to the community, allowing any developer the
ability to plug in the networked-based interactor to an existing or
future vtk applications. In addition, since the source code will be
made available, developers will have the opportunity to extend the
functionality. We have begun to develop the networked rendering
side allowing for users to use this tool wherever they have the most
graphics horsepower and connect to other users for remote viewing
without the need for the scan conversion.
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